Bitter taste receptor agonists mediate relaxation of human and rodent vascular smooth muscle.
Taste-sensing type 2 receptors (TAS2Rs) have been implicated in extraoral functions. Airway smooth muscle expresses TAS2Rs and is strongly relaxed by TAS2R agonists. We hypothesised that TAS2R agonists might affect vascular smooth muscle as well. Moreover, the general pharmacological profile of TAS2R agonists, which are used to investigate the functions of TAS2R׳s, are undefined. The aim of this study was to pharmacologically characterise the effects of five prototype TAS2R agonists in vascular smooth muscle. Responses to the TAS2R agonists were investigated in guinea-pig aorta and taenia coli, mouse aorta (wild-type and caveolin-1-/- mice) and human pulmonary arteries. Chloroquine, denatonium, dextromethorphan, noscapine and quinine, agonists for TAS2R3, TAS2R4, TAS2R10 and TAS2R14, induced strong endothelium-independent relaxations (responses between 82-96% of maximal relaxations) in phenylephrine pre-contracted guinea-pig aorta that persisted in the presence of L-type Ca2+ and KCa1.1-channel blockers. Experiments in guinea-pig taenia coli revealed that denatonium and quinine also inhibited relaxations to phenylephrine, indicating antagonism of α-adrenoceptors. Only chloroquine and noscapine mediated relaxations when the guinea pig aorta was pre-contracted by U-46619 or PGF2α. Relaxations to chloroquine and noscapine after U-46619 pre-contractions were however markedly impaired in aortae from caveolin-1-/- mice. Chloroquine and noscapine mediated relaxations of human pulmonary arteries that expressed also mRNA for TAS2R3, TAS2R4, TAS2R10 and TAS2R14, at levels similar to that of the α1A adrenoceptor. Notwithstanding whether TAS2Rs are involved or not, TAS2R agonists have profound effects on vascular smooth muscle. Chloroquine and noscapine are of special interest as their effects cannot be accounted for by conventional pathways.